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~ol~~ar Design and ~~e~: Concepts and App~~tions Parts A + B; Methods in E~~y Vols. 202 + 203, &it& 
by J.J. Langone, Academic Press; San Diego, 1991. Vol. 202: xxxi + 824 pages. E85.00, $110.00; ISBN 0-12-182103-x; Vol. 
203: xxxi + 764 pages; zE89.00, $115.50 ISBN O-12-182104-8. 
These two volumes reflect the immense progress in techniques 
for understanding 3-dimensional structure-function relationships 
of biological molecules. Present knowledge enables us to 
understand much about a protein from its gene sequence. 
Furthermore, we can design new molecules to possess desired 
biological activities and be reasonably confident of success. 
As is usual in this series, there is a comprehensive list of related 
chapters in previous volumes that reflects development of the 
technologies ~derlying present methods. Historically, diffraction 
studies on biological macromolecules inspired the transition from 
solid models to computer graphics for generating 3dimensional 
images. Studies of biological polymers in aqueous environments 
employed a combination of techniques, including magnetic 
resonance spectroscopy and computer modelling, to explore 
protein folding and association and the dynamics of protein- 
ligand interactions. 
Parallel developments in genetic engineering made it possible to 
examine enzyme active sites in well-defined mutants, using 
modelling to aid understanding, The enormous range of biological 
variability exhibited by both B- and T-cell epitopes has been 
extensively investigated and several computer algorithms permit 
the identification of epitopes. The explosion of sequence infor- 
mation for both proteins and nucleic acids, now fuelled by the 
prestige status of the Human Genome Project, stimulated 
development of sequence analysis software. 
These two books contain 65 chapters on recent aspects of 
modelling and design that extend the topics covered in earlier 
volumes. To list each chapter in a review is impossible. It would 
be invidious to highlight some at the expense of others. Each 
reader will have a personal list of favourites. These books are an 
important resource for any laboratory engaged in modelling, 
structure predictions, enzymology, drug design and many aspects 
of immunology and molecular recognition. Successful molecular 
modelling often requires the combined use of several methods. The 
approach whereby the energy state of a protein is computed for 
all possible combinations of backbone phi and psi angles in steps 
of 30” is simply too time-consuming, even with the most powerful 
computers. The modern approach to protein structure 
determination uses a blend of techniques. For example, analogies 
with known proteins can be sought and statistical information 
used to identify sequence-dependent conformations of individual 
amino acid residues and provide a starting point for molecular 
dynamics. 
~though primarily concerned with proteins, the principles 
described, and some of the articles, extend to nucleic acids, 
polysaccharides, and low molecular weight drugs. Now that the 
importance of post-synthetic modifications of proteins is well 
established, the prudent modeller and designer will see the need 
to be aware of developments across a wide range of molecular 
types. 
Graduate students among others must appreciate that the 
discovery that part of an unknown protein is similar to another 
protein in a database is just the beginning. 
The real work to determine three-dimensional structure and its 
relation to function still needs to be done. Though primarily 
concerned with theoretical aspects of design, several chapters 
described experimental methods for generating and testing 
modified proteins for enzymology and i~unolo~ research or 
drug design. 
These books are not introductory texts, nor do they contain 
chapters that are labelled as overviews of the subject. Newcomers 
would be well advised to read them in conjunction with other texts, 
such as Introduction to Proteins and Protein Engineering (B. 
Robson and J. Gamier, Elsevier, Amsterdam, 1986), Dynamics of 
Proteins and Nucleic Acids (J.A. McCammon and SC. Harvey, 
Cambridge University Press, Cambridge, UK, 1988) and 
Prediction of Protein Structure and the Principles of Protein 
Conformation (G.D. Fasman (Ed.), Plenum. New York, 1989). 
J. Stuart Thompson 
Protein Engineering: a Practical Approach; edited by A.R. Rees, M.J.E. Sternberg and R. Wetzel, IRL Press at Oxford 
University Press; Oxford, 1992. xxv + 397 pages. E25.00. ISBN O-19-963138-7. 
Protein engineering is an interdisciplinary subject combining 
biophysics, biochemistry, molecular biology, chemistry and 
computational science. The very breadth of its component 
disciplines, and the diverse skills and expertise of those involved 
in protein engineering projects, makes the collation of practical 
methods a daunting task. The editors of this volume, the first book 
to describe practical aspects of the topic, have tackled this problem 
by dividing the book into three parts. 
An understanding of the structural basis of a protein is 
recognised to be an essential pre-requisite for efficient protein 
engineering. Part I, Protein structure determination and 
prediction comprises six chapters that describe approaches for 
defining, analysing and designing protein structures. Well 
established techniques for structure determination includingx-ray 
crystallography and NMR are included together with sequence- 
142 
based analysis and structure prediction methods, approaches to 
protein design de novo and modelling of structural alterations 
within a mutational variant. 
Part II, Protein stability and physico-chemical analysis of 
mutants comprises 3 chapters which consider the principles of 
protein stability from different perspectives; kinetic folding 
experiments to identify critical steps in protein folding, preventing 
protein aggregation processes and finally a brief but useful insight 
into aspects of protein turnover with guidelines for improved 
protein resistance to cellular degradation pathways. 
Part III, Modification and expression of proteins contains 7 
chapters. A useful introduction to the chemical modification of 
proteins as an alternative to recombinant DNA methods is 
provided by Offord. This is an approach that has become 
neglected in the rush to use rDNA techniques. However he goes 
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some way to redress the balance by emphasising the simplicity of 
the chemical approaches which means ‘they are adapted to the 
needs of the ‘kit generation’ of ‘scientists’. Antibody engineering 
is illustrated using a study of the analysis of an antibody-antigen 
complex. A very useful chapter by Jackson et al. provides a very 
elegant and extremely useful description of the power and utility 
of phage display systems for the selection of protein variants. This 
approach holds great promise for future protein engineering 
schemes due to the key feature of linking the displayed variant 
protein to the DNA molecule that encodes it. Three chapters deal 
with bacterial, yeast and mammalian expression systems by 
describing relevant techniques illustrated with specific examples of 
target proteins. The final chapter, through a case study, describes 
the large-scale production of a protein variant for pharma- 
cological testing. 
The Practical Approach series is highly successful in providing 
bench manuals which include Protocols detailing experimental 
procedures. The books are designed to be used in the lab rather 
than the office. This volume is a useful addition to the series 
although it represents something of a lab/office hybrid. By the 
nature and breadth of this subject, there are certain topics that 
lend themselves to the presentation of practical recipes, whereas 
others do not, hence the variation between chapters in the number 
and extent of Protocols. If I have a criticism it is that in certain 
places there is rather more emphasis on the specific protein, than 
on the general approaches and methods that can be applied to a 
range of proteins, although in such cases it should be reasonably 
obvious how to adapt methods to your particular system. 
The volume provides an excellent introduction to the breadth 
of methodologies that comprise protein engineering. Within such 
a volume it would be impossible to cover all aspects of the field, 
however the editors have come probably as close as anyone could 
hope to in achieving this end. I found this to be an interesting and 
useful book which, I have no doubt, will move regularly between 
the lab and office. 
Mike McPherson 
Post-translational Modifications in Plants (Society for Experimental Biology Seminar Series 53), edited by N.H. Battey, H.G. 
Dickinson and A.M. Hetherington, Cambridge University Press; Cambridge, 1993. xvii + 310 pages. f45.00, $89.98. ISBN 
O-521-41 181-5. 
This volume is a further volume in the series arising from 
seminars held by the Society for Experimental Biology, in this case 
a meeting held at Lancaster in April 1992 by the Society’s Plant 
Development and Metabolism groups. A wide range of topics is 
The text is presented in such a way that it should appeal to a 
wide audience from undergraduates to researchers. While the core 
covered in the book, although the majority of chapters relate to 
of the book is based on plant biology, there are sections on the 
current understanding of phosphorylation in bacteria and animal 
cells which appear particularly suited to undergraduates as they 
protein phosphorylation. 
provide an excellent platform for further reading on these topics. 
The chapters on the roles and significance of protein phos- 
phorylation in plants are similarly thorough, providing ample 
scope for extending the ideas presented. These general discussions 
at the beginning of the book provide a very good base upon which 
the more detailed sections that follow are built. 
Throughout the book the close link between the state of 
research in plants and animals is demonstrated with many of the 
techniques applying equally well to both fields. One good example 
from this volume is the use of synthetic peptides to identify protein 
kinases and GTP binding proteins. This section details the use of 
synthetic peptides as kinase substrates and site directed reagents 
to probe the mechanism of LHC-kinase activation. There are also 
Apart from the many chapters on phosphorylation the later 
chapters dealing with regulation of the plasma membrane proton 
chapters deal with other post-translational modifications. In 
particular there is an excellent chapter discussing N-linked 
pump, phosphoenolpyruvate carboxylase and translational 
glycosylation from biosynthesis through to proposed functional 
roles of these glycoproteins. There are also sections dealing with 
controls via ribonuclear proteins in Fucus and Xenopw. 
ubiquitination (in relation to flower senescence) and the process- 
ing of the lectins ricin and concanavalin A. 
In summary the papers collected in this volume provides a good 
starting point for undergraduates, not only in terms of plant 
biology but also as a discussion of post translational modifications 
in general. The thorough referencing at the end of each chapter 
enhances the usefulness of the book for this purpose, as well as for 
the researcher wishing to build upon the work outlined. 
David Stephens 
Signal Transduction: a Practical Approach, edited by G. Milligan; IRL Press at Oxford University Press; Oxford, 1992. 
xx + 185 pages. E18.50. ISBN O-19-963295-2. 
This is a volume in the large and rapidly growing ‘Practical 
Approach’ series published by IRL. Dr. Milligan has assembled 
a group of contributors who are well known in the field of signal 
transduction and the result is a helpful little book for researchers 
who are attempting to commence studies in the area. The book 
provides a useful compendium of protocols for measuring most 
aspects of known transduction mechanisms (although no mention 
is made of insulin/growth factor receptor transduction). Thus 
there are chapters detailing methods for studying interactions 
between receptors and G-proteins, for characterizing. G-proteins 
and their guanine nucleotide binding and functional domains, and 
for investigating G-protein effects on adenylate cyclase, 
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